Characterization of disease resistance gene-like sequences in near-isogenic lines of tomato.
We examined near-isogenic lines (NILs) carrying either of the tomato mosaic virus (ToMV) resistance genes Tm-1 and Tm-2 for sequences homologous to the isolated disease-resistance genes. DNA fragments were amplified from the genomic DNA of the NILs by the polymerase chain reaction (PCR) using primers designed on the basis of sequences of certain domains conserved among some disease-resistance genes. Of ten PCR products cloned, five were identified as having homology to either of the two classes of disease-resistance genes. The first class encoded proteins containing leucine-rich repeats (LRRs) and a nucleotide-binding site (NBS), such as the RPS2 gene in Arabidopsis and the N gene in tobacco. The second class encoded proteins containing a C-terminal membrane anchor but no NBS, such as the Cf 2 and Cf 9 genes in tomato. In Southern hybridization of the genomic DNAs of the NILs carrying either Tm-1 or Tm-2 and their parental NIL carrying neither of these resistance genes, multiple bands could be detected with most of the clones used as probes. This suggests that the genomes of the NILs contain multiple copies of sequences homologous to some of the known disease-resistance genes. No evidence was obtained to show that the Tm-1 and/or Tm-2 loci encode either class of protein, since no polymorphic band patterns between the NILs were detected by Southern hybridization.